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(54) Battery mounting and removing apparatus for power-assisted bicycle and wheel-lock

apparatus

(57) A battery accommodating case (5) for accom-

modating a battery (4) is mounted at a rear portion of a

seat post (23), and an operation lever (45) for releasing

an engaging hook (52) which secures the battery (4) to

the accommodating case (5) and a wheel lock appara-

tus (100) for controlling an operation of the operation

lever (45) and locking a wheel are provided at a rear

portion of the battery (4). When the wheel lock appara-

tus (100) is not in a locking state, the battery (4) can be

removed from the accommodating case (5) without a

key. A cam plate (11 3) is securely mounted on a key cyl-

inder (1 1 2), and the cam plate (113) pivots an arm plate

(114) through a pin (113b). The pivotal motion of the

arm plate (114) is transmitted to a lock bar (120) for

locking a wheel through a wire (121) so that the lock bar

(120) is projected and retracted. The motion of the arm

plate (114) is further transmitted to a lock plate (110)

serving as battery locking means through a pin (1 1 7).

Accordingly, the battery and the wheel are locked and

unlocked in an interlocking relationship with each other

by turning motion of the key cylinder (112).
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Description

[0001] This invention relates to a battery mounting

and removing apparatus for a power-assisted bicycle,

and more particularly to a battery mounting and remov-

ing apparatus for a power-assisted bicycle wherein a

battery can be removed from the power-assisted bicycle

without using a l<ey and the battery can be locked effec-

tively in practical use. The present invention also relates

to a wheel locic apparatus for a motor-assisted bicycle

capable of locking/unloclcing a battery in combination of

the operation of the battery mounting and removing

apparatus and the wheel locking/unlocking operation of

the wheel lock apparatus.

[0002] Conventionally, in a power-assisted bicycle

wherein a driving system by treadling force and another

driving system by ah electric motor are provided paral-

lelly, a wheel lock apparatus for locking movement of the

vehicle and a battery lock apparatus for locking a bat-

tery are provided separately. The power-assisted bicy-

cle of the type described, however, requires a space in

which both of the wheel lock apparatus and the battery

lock apparatus are installed. Consequently, the bicycle

with which an only limited space is available has a low

degree of freedom in designing, and the operability is

complicated in that two separate operations of wheel

locking and battery locking are required.

[0003] Thus, a lock apparatus has been proposed

wherein a wheel lock apparatus and a battery lock

apparatus are provided integrally within a composite

case and the wheel lock apparatus and the battery lock

apparatus can be operated with a single cylinder lock as

disclosed, for example, in the official gazette of Japa-

nese Patent Laid-Open No. Hei 11-36681. In the lock

apparatus, if the key is inserted into the cylinder lock

and is turned in one direction while it is kept pushed in,

then the battery lock apparatus is brought out of a lock-

ing state. Then, if the battery is pulled out, then a lock

bar returns automatically to establish a locking state.

However, if the key is turned In the other direction, then

the wheel lock apparatus is automatically brought out of

a locking state by an action of a spring. On the other

hand, when locking Is to be perfomried, if the removed

battery is moved down along a seat post, then an

engaging piece extending reanvardiy from an upper

portion of the battery is engaged with the lock bar to

automatically establish a locking state, and if a knob is

pulled down manually, the wheel can be locked.

[0004] IHowever, with the lock apparatus described

above, however, in order to bring the battery lock appa-

ratus out of a locking state. It is necessary to insert the

key into the cylinder lock and turn the key In one direc-

tion while it is kept pushed in, but in order to bring the

wheel lock apparatus out of a locking state, the key must

be turned in the other direction. Thus, the different key

operations are required for locking of the battery lock

apparatus and locking of the wheel lock apparatus, and

the key operations are complicated. Further, in order to

remove the battery from the vehicle body, the key is

required. Consequently, the operation for removing the

battery is cumbersome.

[0005] It is a first object of the present invention to

5 eliminate the problems of the prior art described above

and provide a battery mounting and removing appara-

tus for a power-assisted bicycle wherein a battery can

be removed from a vehicle body without using a key and

besides the battery can be locked effectively in practical

10 use.

[0006] In order to achieve the first object described

above, according to the present invention, a battery

mounting and removing apparatus for a power-assisted

bicycle on which a battery is carried has a first charac-

15 teristic in that it comprises battery mounting and remov-

ing means for securing and releasing the battery to and

from a vehtole body, and wheel locking means for lock-

ing a wheel, and that the battery mounting and remov-

ing means is disabled from being operated when the

20 wheel is locked. According to the characteristic, when

the wheel is not locked, the battery can be removed

from the vehicle body without a key, but when the wheel

Is locked, that is, generally when a user tries to leave the

vehicle body, the battery cannot be removed from the

25 vehicle body Consequently, both of easy mounting or

removal of the battery and effective locking can be

achieved at the same time.

[0007] According to the present invention, a battery

mounting and removing apparatus for a power-assisted

30 bicycle has a second characteristic in that the battery

mounting and removing means is formed from an

engaging hook for engaging with the battery, and an

operation lever for releasing the engaging hook from the

battery. According to the characteristic, the user can

35 release the battery from the engaging hook by the sim-

ple operation only of pushing the operation lever, and

since the battery, the engaging portion of the engaging

hook and the operation portion can be disposed arbi-

trarily, the degree of freedom in designing is very high.

40 [0008] According to the present invention, a battery

mounting and removing apparatus for a power-assisted

bicycle has a third characteristic in that the wheel lock-

ing means is capable of locking the wheel using a key

and disables the operation lever from being operated in

45 a state wherein the wheel is locked. According to the

characteristic, the operation lever can be put into a dis-

able state in response to locking of the wheel using the

key, and a key opemtion for exclusive use for locking the

battery is unnecessary.

so [0009] According to the present invention, a battery

mounting and removing apparatus for a power-assisted

bicycle has a fourtii characteristic in that the battery is

carried along a seat post such that a longitudinal direc-

tion thereof is a vertical direction, and discharge con-

55 tacts of the battery are disposed at a lower portion of the

battery while also the engaging hook is provided at a

lower portion of the battery in the proximity of tiie dis-

charge contacts, and the operation lever includes an

2
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operation portion at an upper portion of the battery and

an operation perfonmed for the operation lever is trans-

mitted to the engaging hook. According to the charac-

teristic, since the engaging hoolc is provided at a

position proximate to the contacts at a lower portion of s

the battery, contact Jumping by vibrations of the vehicle

body during running can be suppressed effectively.

Consequentiy, the connection between the battery and

the contact unit can always be stabilized. Further, since

the operation portion of the operation tever for releasing w
the engaging hook is provided at an upper portion of the

battery, the user can operate the operation lever In an

ordinary standing posture without stooping. Conse-

quentiy, the user can perform removal and mounting of

the battery in an easy posture. 15

[0010] According to the present invention, a battery

mounting and removing apparatus for a power-assisted

bicycle has a fifth characteristic in that the operation

lever includes means for holding a released state of the

engaging hooic when the operation lever is operated in 20

a direction in which the engagement between the

engaging hook and the battery is cancelled, and means

for cancelling the held state by a removing operation of

the battery from the vehicle body. According to the char-

acteristic. If the operation lever Is operated, then the bat- 25

tery releasing state is maintained. Consequently, even

when the user wants to remove the battery only with

one hand such as when a luggage is can-ied with the

other hand, the user can remove the battery. Further,

since the operation lever returns as a result of the 30

removing operation of the battery, also mounting of the

battery can be performed readily.

[0011] To achieve the above first object, according

to the present invention, a wheel lock apparatus for a

power-assisted bicycle, which is disposed near a bat- 35

tery mounted on a vehicle, has a sixth characteristic in

that the wheel lock apparatus is capable of locking the

battery at a wheel lock position and unbcking the bat-

tery at a wheel unlock position. According to the charac-

teristic, since there are two key lock and unlock 40

positions although the wheel lock key serves as a bat-

tery lock key, the k^ operation can be easily performed

even by a rider not being good at mechanical operation

or being far advanced in age.

[0012] According to the present Invention, a wheel 45

lock apparatus for a power-assisted bicycle has a sev-

enth characteristic in that the wheel lock apparatus

includes: a key cylinder; a lock bar which projects from

a housing of the wheel lock apparatus by tuming of the

key cylinder to a lock position, to lock a wheel; and a so

lock plate which projects from the housing in the direc-

tion of tiie battery by tuming of the key cylinder to the

lock position, to prohibit the unlocking of the battery.

According to the characteristic, since the lock plate

projects along witii the projection of the lock bar, that Is, 55

both the lock plate and the lock bar simultaneously

project, it Is possible to simplify the mechanism of tiie

wheel lock apparatus.

[0013] According to the present invention, a wheel

lock apparatus for a power-assisted bicyde has an

eighth characteristk: in that the wheel lock apparatus

includes: plate means turnable integrally with the key

cylinder; and a lock plate connected to the plate means;

wherein the lock plate is moved in/from the lock plate

when the key cylinder is tumed to a lock/unlock position.

According to tiie characteristic, since the battery lock

mechanism can be obtained only by adding the lock

plate, which is interiocked with the plate means, to the

wheel lock apparatus, it is possible to simplify and mini-

aturize the configuration of the lock mechanism.

[0014] According to the present invention, a wheel

lock apparatus for a power-assisted bteycle has a ninth

characteristic in that the plate means Includes: a cam
plate turnable integrally with the key cylinder; a first link

plate turnable in interiocking with the rotation of the cam
plate; and a second link plate, with one end thereof

linked with the first link plate and the other end thereof

connected to a wire cable for driving the lock bar.

According to the characteristic, it is possible to realize

the wheel lock apparatus with a simple configuration.

[0015] According to the present invention, a wheel

lock apparatus for a power-assisted bicycle has a tenth

characteristic in that the cam plate is provided with

means connected to the lock plate. According to the

characteristic, it is possible to realize a small-sized sim-

ple battery lock mechanism only by adding a simple

structure to the wheel lock apparatus.

[001 6] To achieve the above second object, accord-

ing to the present invention, a wheel lock apparatus for

a power-assisted bicycle, having the seventh character-

istic, also has an eleventh characteristic in that the

wheel lock apparatus comprises: means for connecting

the key cylinder to the lock bar, the means being config-

ured to transmit the rotation of the key cylinder in one

direction by the key operation to the lock bar, tiiereby

retracting the lock bar. According to the characteristic, it

is possible to lock or unlock the wheel by making the

lock bar certainly project or retract along with the tuming

of the key cylinder by the key operation.

[0017] According to the present invention, a wheel

lock apparatus for a bicycle has a second characteristic

in that it comprises spring means for biasing the lock bar

in its retraction direction. According to the twelfth char-

acteristic, in an unlocking operation, the biasing force of

tiie spring means is added to the key operating force.

Accordingly, the key operation can be performed with

small force, and besides the lock bar Is retracted to

unlock the wheel with certainty.

[0018] According to the present invention, a wheel

lock apparatus for a bicycle has a thirteentii characteris-

tic in that the connection means transmits turning

motion in the other direction of the key cylinder to

project the lock bar. According to the third characteristic,

both of locking and unlocking operations can be per-

fonned by pivotal motion of the single lock bar by tuming

motion of the key cylinder.
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[001 9] Further, according to the present invention, a

wheel tocic apparatus for a power-assisted bicycle has a

fourteenth characteristic in that it comprises a iocic plate

for Inhibiting mounting and removal of a battery, which

serves as a driving source of the electric motor, onto

and from the bicycle, and Interlocking means for caus-

ing the locic plate to project in response to projection of

the lock bar to inhibit mounting and removal of the bat-

tery and causing the lock plate to be retracted in

response to retraction of the lock bar to cancel the inhi-

bition of mounting and removal of the battery.

[0020] According to the fourteenth characteristte,

the lock bar and the lock plate are projected and

retracted in an interlocking relationship with each other

in accordance with a key operation without being Influ-

enced by increasing frictional force when locking and

unlocking of a battery and locking and unlocking of a

wheel are realized with a single lock apparatus. In other

words, the lock bar and the lock plate operate to perfonn

locking and unlocking of the battery and the wheel with

certainty.

According to the invention, the following effects are

exhibited.

[0021] According to the Invention as set forth in

claim 1 , when the wheel is not locked, the battery can

be removed from the vehtele body without a key, but if

the user locks the wheel when the user leaves the vehi-

cle body, then the battery cannot be removed from the

vehicle body. Consequently, removal and mounting of

the battery are facilitated and locking of the battery can

be perfomried effectively, in other words, both of easy

removal of the battery and effective locking in actual use

can be achieved.

[0022] According to the invention as set forth in

claim 2, the user can release the battery from the

engaging hook by the simple operation only of pushing

the operation lever. Further, the operation lever can be

disposed arbitrarily at a position at which it can be man-

ually operated readily. According to the invention as set

forth in claim 3, the operation lever can be put Into a dis-

abled state in response to locking of the wheel using the

key, and a key operation for exclusive use for locking the

battery is unnecessary.

[0023] According to the invention as set forth In

claim 4, since the engaging hook is provided at a posi-

tion proximate to the contacts at a lower portion of the

battery, contact jumping by vibrations of the vehicle

body during running can be suppressed effectively, and

the connection between the battery and the contact unit

can always be stabilized Further, the life of the contact

unit can be enhanced. Furthemnore, since the operation

portion of the operation lever for releasing the engaging

hook Is provided at an upper portion of the battery, the

user can operate the operation lever in an ordinary

standing posture without stooping. Consequently, the

usercan perfonm removal and mounting of the battery in

an easy posture.

[0024] According to the present Invention as set

I2826A1 6

forth in claim 5, if the operation lever is operated, then

the battery releasing state Is maintained. Consequently,

even when the user wants to remove tiie battery only

with one hand such as when a luggage is canied with

5 the other hand, the user can remove the battery. Fur-

ther, since the operation lever returns as a result of the

removing operation of the battery, also mounting of the

battery can be performed readily.

[0025] According to the inventions described in

70 claims 6 to 10, it is possible to lock the wheel and

lock/unlock the battery with a simple operation even by

a rider not being good at mechanteal operation. In addi-

tion to the above effect, the Inventions described in

claims 6 to 1 0 exhibit the following effects:

15 [0026] According to the invention described in claim

6, since the wheel lock apparatus is capable of locking

the battery at a wheel lock position and unloddng the

battery at a wheel unlock position, there are two key

lock and unlock positions although the wheel lock key

20 serves as a battery lock key, with a result that the key

operation can be easily performed even by a rider not

being good at mechanical operation or being far

advanced In age. Further, since a rider stands beside

the vehicle when the wheel is not locked, the battery

25 can be easily removed from the vehicle. On the contrary,

if the wheel is locked when the rider is separated from

the vehicle, the battery is simultaneously locked and

thereby it cannot be removed.

[0027] According to the Invention described in claim

30 7, when the key cylinder is turned Into the lock position,

the lock bar for locking the wheel projects from the

housing of the wheel lock apparatus and simultaneously

the lock plate prohibiting the unlocking of the battery

projects from the housing in the battery direction, and

35 accordingly, It Is possible to simplify the mechanism of

the wheel lock apparatus.

[0028] According to tiie Inventions described In

claims 8 and 10, since the battery lock mechanism can

be obtained only by adding the lock plate, which is Inter-

ne locked with the plate means turned Integrally with the

key cylinder, to tiie wheel lock apparatus, it is possible

to simplify and miniaturize the configuration of the lock

mechanism.

[0029] According to the invention described in claim

45 9, it is possible to realize the wheel lock apparatus witti

a simple configuration.

[0030] As apparent from the foregoing description,

according to the present Invention as set forth in claims

11 to 1 4, locking and unlocking of the wheel and the bat-

so tery can be performed without being influenced by a dis-

persion in frtotional force caused by accuracy in

manufacture or a drop of tiie biasing force of the spring

means. Rrst, according to the invention as set forth in

claim 1 1 , the lock bar can be projected or retracted witti

55 certainty in an Interlocking relationship with a key oper-

ation. According to the invention as set forth in claim 12,

since the force of the spring means Is added to tiie oper-

ating force of the key operation, the lock bar can be

4
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retracted with a higher degree of certainty. According to

the invention as set forth in claini 13, since projection

and retraction of the lock bar can be perfonned by turn-

ing motion of the single key cylinder, the operation is

simplified. 5

[0031] According to the invention as set forth in

claim 14, in the structure wherein the lock plate for

inhibiting removal and mounting of the battery is oper-

ated in an interlocking relationship with an operation of

the lock bar, although the frictional force increases, both 10

of the lock plate and the lock bar can be operated with

certainty by a key operation.

[0032] In the following, the present Invention is

described in detail with reference to the drawings.

[0033] Rgs. 1 to 18 Illustrate a prefen-ed embodi- 75

ment of the present invention, in which:

FIG. 1 is a view of a general construction of a

power-assisted bk:ycie to which the present inven-

tion is applied. 20

FIG. 2 Is a schematic perspective view of a battery

and an accommodating case.

FIG. 3 is an enlarged view of a construction of 25

essential part of FIG. 1.

FIG. 4 is a top plan view of a rear portion of the bat-

tery in a mounted state of the battery.

30

FIG. 5 is a top plan view of the rear portion of the

battery when an operation lever Is pushed.

FIG. 6 is a schematic perspective view of a contact

unit. 35

FIG. 7 is a top plan view of the rear portion of the

battery in a mounted state of the battery in another

embodiment of the present invention.

40

FIG. 8 is a top plan view when the operation lever of

FIG. 7 Is pushed.

FIG. 9 is a top plan view of the rear portion of the

battery as viewed from above. 45

FIG. 1 0 is a top plan view of a wheel lock apparatus

of an embodiment of the present invention.

FIG. 11 Is a sectional view taken along line A-A of so

FIG. 10.

FIG. 12 is a perspective view showing a relationship

of the battery and wheel lock apparatus and a vehi-

cle body. 55

FIG. 1 3 Is an enlarged view of essential part of FIG.

3.

8

FIG. 14 is a view of a structure of an example of a

pivoting apparatus for a bicycle seat

FIG. 15 Is a sectional view taken along line X-X of

FIG. 14.

FIG. 1 6 Is an enlarge view (part 1) of essential part

illustrating engagement of a cam plate and an ami

plate with a stopper.

FIG. 1 7 is an enlarge view (part 2) of essential part

illustrating engagement of the cam plate and the

arm plate with the stopper.

FIG. 1 8 is an enlarge view (part 3) of essential part

illustrating engagement of the cam plate and the

arm plate with the stopper.

FIG. 1 is a side elevational view of a power-assisted

bkrycle to which an electric auxiliary unit of the present

invention is applied, FIG. 2 is a schematic perspective

view of a battery and an accommodating case for the

battery carried on the power-assisted bicycle, and FIG.

3 is an enlarged view of essential part of FIG. 1

.

[0034] As shown in FIG. 1, a body frame 2 of a

power-assisted bkrycle includes a head pipe 21 posi-

tioned at a front portion of the vehicle body, a down pipe

22 extending rearwardly downwardly from the head pipe

21 and extending in a downwardly convex configuration,

and a seat post 23 extending upwardly from a portion

near a temninal portion of tiie down pipe 22. A coupling

portion between the down pipe 22 and the seat post 23

and peripheral portions to the coupling portion are cov-

ered with a resin cover 33 which Is divided into upper

and lower portions and is removable. A steering handle

bar 27 is fitted for pivotal motion at an upper portion of

the head pipe 21 through a pipe 27A, and a front fork 26

which is steered by the steering handle bar 27 is sup-

ported for steering motion at a lower end of the head

pipe 21 . A front wheel WF Is supported for rotation at a

temninal end of the front fork 26.

[0035] As shown In FIG. 3, an electrical auxiliary

unit 1 including an electric motor for assisting the tread-

ling force is suspended at a lower portion of the body

frame 2 by tightening screws at three locations of a rear

end 92 of the down pipe 22, a front portion 91 of a bat-

tery bracket 49 welded to the seat post 23 and a rear

portion 90 of the battery bracket 49 together with a

chain stay 25. The power supply switch 29 of the electri-

cal auxiliary unit 1 Is provided In the proximity of the

head pipe 21 on the down pipe 22 such that It may be

switched on/off by a power supply key. It is to be noted

that the power supply switch 29 may be provided on the

steering handle bar 27 fon/vardly of the handle post 27A.

[0038] In the vehicle body, since the coupling por-

tion between the down pipe 22 and the seat post 23 is

laid out at a front portion of the electrical auxiliary unit 1

,

the electrical auxiliary unit 1 can be disposed at a low

EP1 092 826A1
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position and the center of gravity can be provided at a

low position. Further, since the height of the frame can

be suppressed low, the "easiness in stepping over* Is

enhanced.

[0037] A cranl^haft 1 01 is supported for rotation on

the eiearical auxiliary unit 1, and a pair of pedals 12 are

supported for rotation at the opposite left and right ends

of the crankshaft 1 01 through a cranic 1 1 . A rear wheel

WR serving as a driving wheel is supported for rotation

between tentiinal ends of a pair of left and right chain

stays 25 which extend reanvardly from the electrical

auxiliary unit 1 . A pair of left and right seat stays 24 are

provided between an upper portion of the seat post 23

and the temnlnal ends of both chain stays 25. A seat

pipe 31 having a seat 30 at an upper end thereof is

mounted for sliding movement in the seat post 23 so as

to allow adjustment of the vertical position of the seat

30.

[0038] A battery accommodating case (hereinafter

refen'ed to as accommodating case) 5 for accommodat-

ing a battery 4 therein is mounted at a rear portion ofthe

seat post 23 below the seat 30. The battery 4 includes a

plurality of battery cells accommodated in a battery

case of a substantially parallelepiped and is disposed

along the seat post 23 such that the longitudinal direc-

tion thereof may be a substantially vertical direction.

[0039] A grip 41 attached to the battery 4 as shown

in FIG. 2 is provided at a location displaced to the right

side of the vehicle body at an end portion (upper end in

FIG. 1) of the battery 4 in the longitudinal direction. The

grip 41 is mounted for pivotal motion around a pivot

shaft 41a and normally pressed against a corner of the

battery 4. Generally since a driver stands on the left

side of the vehicle body, the grip 41 is disposed on the

right side of the vehicle body while the pivot shaft 41 a of

the grip 41 is disposed on the left side of the vehicle

body so that the grip 41 can be erected readily In a

direction of an arrow mark a.

[0040] A charge remaining power meter 42 is pro-

vided at a side portion of an upper face of the battery 4

on whk;h the grip 41 is provided, and if a pushbutton 43

Is depressed, then a charged remaining power is dis-

played on the charge remaining power meter 42. The

remaining power meter 42 is mounted on a leflwardly

inclined face so that it can be confirmed from upwardly

on the left side of the seat 30. Consequently, the driver

can confirm the battery remaining power from above

while remaining in a standing state.

[0041] An operation lever 45 and a wheel lock

apparatus 100 for locking and unlocking the battery 4

are provided reanvardly of the battery 4. The operation

lever 45 15 inserted In a side channber50 (refer to FIG.

2) provided on the rear side of the battery accommodat-

ing case and elongated in the vertical direction with a

substantially rectangular cross section. An engaging

hook 52 biased toward the battery 4 by a torsion spring

51 is provided at a lower portion of the side chamber 50

as shown In FIG. 3. The engaging hook 52 engages.

when a battery is loaded, with a recessed portion 47

provided at a lower portion of the battery 4 and having

an 'L' shaped section to fix the battery to the accommo-

dating case 5. It is to be noted that reference character

5 45a of FIG. 2 denotes a spring which extends between

a hook-shaped projection 45b of the operation lever 45

and a cut and erected piece 50a projecting to the inner

side of the side chamber 50 as becomes clear from the

description hereinafter given. This spring 45a will be fur-

10 ther described later.

[0042] An upper portion of the battery accommo-

dating case 5 is secured by a screw 39 to a bracket 40

secured to the seat stays 24 by welding or the like, and

also the wheel lock apparatus 1 00 and a rear fender 34

15 are secured to the bracket 40 by screws 44a and 44b,

respectively.

[0043] The crankshaft 101, a speed up gear 82, a

motor M, a gear 83, an idle shaft 84, a driving sprocket

wheel 13 provided with a gear 13A and so forth are dis-

20 posed in the electrical auxiliary unit 1. The motor M is

fed from the battery 4 and generates auxiliary power

corresponding to a treadling force detected by a tread-

ling power detector not shown. The auxiliary power is

combined with driving torque by human power exerted

25 on the crankshaft 101 and is transmitted to a wheel

sprocket wheel 14 of the rear wheel WR through the

driving sprocket wheel 13 and a chain 6. The entire driv-

ing sprocket wheel 13 and an upper half of the chain 6

are covered with a chain cover 32.

30 [0044] FIG. 14 IS a view of a structure of a pivoting

apparatus for the bicycle seat, and FIG. 15 is a sectional

view taken along line X-X of FIG. 14.

[0045] As shown in FIGS. 1 4 and 1 5, a first bracket

66 is securely mounted at an upper end of the seat pipe

35 31 by welding. A cross section of the first bracket 66 in

the leftward and rightward directions has a channel-

shape, and a shaft 69 extends for rotation on the oppo-

site left and right walls of the first bracket 66. A lever 65

Is securely mounted at the center of the shaft 69 in its

40 lengthwise direction, and a torsion spring 67 Is fitted

around the shaft 69 and is anchored at one end thereof

at the lever 65 and at the other end thereof at the first

bracket 66. The lever 65 is biased in the counterclock-

wise direction by the torsion spring 67. An operation

45 portion 65a of the lever 65 extends fonvardly down-

wards to a lower portion of the front side of the seat 30

and can be visually observed readily when viewed from

sidewardly by the user in a standing posture. The user

can thus find out the operation portion 65a simply even

50 if the user does not look up into the Insider of the seat 30

from below while stooping as with the conventional

apparatus.

[0046] Meanwhile, a second bracket 71 Is secured

to the back side of the seat 30 at a position opposing to

55 the first bracket 66, and an arresting hole 72 for allowing

a latching portion 65b provided at an end portion of the

lever 65 to pass therethrough is fbnmed at a predeter-

mined position of a central portion of the second bracket

6
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71. Also the second bracket 71 has a channel-shaped

cross section in the leftward and rightward directions,

and the opposite left and right walls at an end portion of

the second braclcet 71 are placed alongside the oppo-

site left and right walls at an end portion of the first

bracket 66 such that ones of them are positioned inside

and the others of them are positioned oirtside. A pivot

shaft 73 extends In the leftward and rightward directions

between the overlapping portions ofthem, and a torsion

spring 74 is fitted around a central portion of the pivot

shaft 73. As a result, the second bracket 71 and the seat

30 are biased In the counterclockwise direction by the

torsion spring 74.

[0047] As shown in FIG. 15. an upper projection 91

for suppressing a play of the seat 30 in the leftward and

rightward directions is provided by welding on the first

bracket 65, and rubber 92 as a cushioning material is

filled between the upper projection 91 and the second

bracket 71. The upper projection 91 extends into the

inside of the second bracket 71 and prevents the seat

30 from suffering from a play in the leftward and right-

ward directions.

[0048] If the user pushes the operation portion 65a

of the lever 65 in the direction of an arrow mark A, that

is, obliquely leftwardly upwards In order to perfonn

exchanging of the battery 4 or the like, then the latching

portion 65b of the lever 65 Is disengaged from the

anesting hole 72 of the second bracket 71 , and the seat

30 is resillently pivoted in the counterclockwise direction

by the spring force of the torsion spring 74. Then, the

seat 30 is pivoted to a position 30' indicated by broken

lines. The pivoted position is a position In whk^h the bat-

tery 4 and the seat 30 do not interfere with each other

when the battery 4 is pulled up in the upward direction.

Upon such pivotal motion, since the lever 65 and the

mounting member for the lever 65 on the bracket remain

on the first bracket 66 side, the weight of the seat on the

second bracket 71 side which is pivoted can be reduced

as much. Consequently, the pivotal motion of the seat

can be perfomned light and the burden to the pivot shaft

73 can be reduced.

[0049] When the seat 30 is to be retumed to the

nonnal position upon running of the bicycle, if the seat

30 is pivoted in the clockwise direction against the

spring force of the torsion spring 74, then when it comes

to its substantially horizontal position, the latching por-

tion 65b is brought into contact with an edge of the

anfesting hole 72. As the seat 30 is further pivoted in the

same direction, the latching portion 65b is pivoted in the

clockwise direction against the spring force of the tor-

sion spring 67, and when the edge of the arresting hole

72 passes by the latching portion 65b, the latching por-

tion 65b is resiliently engaged with the arresting hole 72

by the returning force of the torsion spring 67. Conse-

quently, the seat 30 returns to and stops at the solid line

position of FIG. 14.

[0050] Now, a configuration of rear portions of the

battery 4 and the accommodating case 5 is described in

detail with reference to FIGS. 4, 2 and 3. FIG. 4 is a front

elevationai view of rear portions of the battery 4 and the

accommodating case 5.

[0051] As shown In FIG. 4, the accommodating

5 case 5 is installed between two upper arms 24 and is

disposed such that, when the battery 4 Is accommo-

dated in the accommodating case 5, a projection of the

accommodating case 5 having the charge remaining

power meter 42 on an upper face thereof is positioned

10 on the left side rear upper arm 24. An operation portion

45e extending reanwardly is provided at a top portion of

the operation lever 45, and two guide holes 45c and 45d

extending obliquely rightwardly downwards are pro-

vided at an upper portion and a lower portion at the

15 center in the lengthwise direction. Projecting pins 46a

and 46b (refer to FIG. 3) securely mounted on an inner

wall of the side chamber 50 of the battery accommodat-

ing case are fitted In the guide holes. The operation

lever 45 is biased upwardly by the spring 45a which

20 extends between the hook-shaped projection 45b pro-

vided at a lower portion with respect to a central portion

of the operation lever 45 and the cut and erected piece

50a of the side chamber 50.

[0052] As can be seen apparently from an enlarged

25 view of FIG. 13, the engaging hook 52 biased in the

clockwise direction as viewed from the right side by the

torsion spring 51 provided around a shaft of a pivot shaft

51a engages with the recessed portion 47 of the battery

4. Since the battery 4 is secured at a lower portion

30 thereof by the engaging hook 52, even if the vehtele

body oscillates, the battery 4 does not move In the

upward or downward direction or the leftward or right-

ward direction, but maintains a stable seated state. Fur-

ther, even if the user tilts the seat 30 fonvardly and grips

35 the grip 41 to try to pull the battery 4 In the stable state

upwardly, the battery 4 cannot be pulled out.

[0053] In the engagement means described above,

the pivot shaft 51a serving as a fulcrum of the pivotal

motion is provided rearwardly above the recessed por-

40 tion 47 of the battery and the engaging hook 52 holds

down the battery as a result of the pivotal motion, and

consequently, the engagement means acts to suppress

upwanj movement of the battery from obliquely

upwardly in a diction in which the battery is to be pulled

45 out. Accordingly, while the reannrard projection amount

of the engagement means Is reduced, the engagement

means can make its engaging force act in the pulling out

direction of the battery effectively.

[0054] Subsequently, operation when tiie battery 4

50 is pulled out from the accommodating case 5 is

described with reference to FIG. 5. In order to pull out

the battery 4 from the accommodating case 5, the lever

65 is operated first to allow the seat 30 to be pivoted for-

wardly to a position at which the seat 30 does not make

55 an obstacle to pulling out of the battery, and then the

operation portion 45e of the operation lever 45 is

pressed downwardly. Consequently, the operation lever

45 Is moved obliquely rightwardly downwards as viewed

7
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from the rear against the spring force of the spring 45a

under the guidance of the guide holes 45c and 45d. In

the process of the movement, a lower end 45f of the

operation lever 45 is brought into contact with the top

end of the engaging hook 52 and presses the top end 5

downwardly. As a result, the engaging hook 52 is piv-

oted In the counterclockwise direction (Indicated by bro-

ken lines in FIG. 3), whereupon the engagement

between the hook 52 and the "L" shaped recessed por-

tion 47 of the battery 4 Is cancelled. 10

[0055] Thus, if the user releases the operation por-

tion 45e of the operation lever 45, then the operation

lever 45 tends to be pivoted upwardly by the spring force

of the spring 45a. Thereupon, however, the projecting

pins 46a and 46b are engaged with lower sides 450* and 75

45d' of upper portions of the guide holes 45c and 45d so

that the operation lever 45 is stopped at the position.

Accordingly, the user can release the operation lever

and perform an operation of raising the battery using the

hand which has been used to operate the operation 20

lever, and consequently, pulling out of the battery can be

perfomned with one hand and the operabillty is aug-

mented.

[0056] Then, if the user grips the grip 41 of the bat-

tery 4 with Its hand (right hand) and raises It, then the 25

battery 4 can be pulled out from the accommodating

case 5. At this time, a projection 48 fomned at an upper

portion of the battery 4 is engaged with a projection 45g

formed in a projecting state on the right side of an upper

portion of the operation lever 45 so that the operation 30

lever 45 is lifted a tittle in an oblique leftwardly upward

direction. Consequently, the engagement of the project-

ing pins 46a and 46b with the lower sides 450* and 45d'

is cancelled and the operation lever 45 returns to the

original position, that Is, the position of FIG. 4. Also the 35

engaging book 52 naturally returns to the solid line posi-

tion of FIG. 3.

[0057] Therefore, there Is no need of performing an

operation for returning the operation lever again after

the battery is pulled out, and the pulling out of the bat- 40

tery can be perfomned further simply. Further, even if

the operation lever is pushed in a state wherein no bat-

tery Is mounted, the operation lever Is held at the

pushed position, and also in this state, if a battery is

inserted, then the projection 48 and the projection 45g 45

are contacted with each other and the operation lever

can return to the state shown. Accordingly, there Is no

problem even If the lever Is pushed In error.

[0058] Then, If the user Inserts a charged up bat-

tery 4 Into the accommodating case 5 from above the so

accommodating case 5, then when the entire battery 4

almost enters the accommodating case 5, the lower end

of the battery 4 Is brought Into contact with a side por-

tion of the engaging hook 52 and pushes the engaging

hook 52 in the counterclockwise direction as viewed 55

from the right side. As the battery 4 is further accommo-

dated to the interior of the accommodating case 5, the

engaging hook 52 Is reslllently engaged with the "L"

shaped recessed portion 47 of the t)attery 4 and the

battery 4 is secured to the accommodating case 5.

Simultaneously, + and - output terminals (discharge

contacts) provided on the bottom of the battery 4 are

electrtealiy and mechanically connected to a contact

unit 60 secured by a screw to the battery bracket 49

(refer to FIG. 3) securely mounted on the seat post 23

by welding or the like. This connection Is stabilized by

the self weight of the battery 4 and the pressing by the

engaging hook 52.

[0059] According to such a securing structure for a

battery as described above, a securing structure for a

battery can be provided which is compact and favorable

in operabillty in that, while the battery engagement

means stably keeps connection of the contacts at a

position in the proximity of the contacts while making

effective use of the dead space below a rear portion of

the battery, the operation section for the engagement

means is at a position above a rear portion of the bat-

tery which Is a position at which the user can operate

the operation section very easily.

[0060] FIG. 6 is a schematic perspective view of the

battery 4 and the contact unit 60. The contact unit 60 is

secured to the battery bracket 49 by screws 61a and

61b. Two contact terminals 62a and 62b extending in

the upward and downward directions are connected to

the + and - output temninals fonned on the bottom of the

battery 4 to allow power to be supplied to the electrical

auxiliary unit 1.

[0061] Subsequently, a second embodiment of the

present invention is described with reference to FIGS. 7

and 8. The present embodiment is constructed such

that, while, in the first embodiment described above, the

operation lever 45 is displaced obliquely rightwardly

downwards when the operation lever 45 is pushed

downwardly, the operation lever 45 is moved straightfor-

wardly downwardly so that the operation lever may not

have a play In the leftward and rightward directions.

[0062] The width of a side chamber 70 of the bat-

tery accommodating case 5 in the lateral direction is a

little greater than the width of the operation lever 45 In

the same direction, and the side chamber 70 serves as

a guide for the movement in the upward and downward

directions of the operation lever 45. A first hook 71 is

provided sidewardly of the operation portion 46e of the

operation lever 45 such that It extends downwardly, and

a second hook 73 whk:h can be pivoted around a pivot

shaft 73a is provided in an opposing relationship to the

first hook 71 on the accommodating case 5. A spring 76

extends between a pin 75 provided at a position of the

operation lever 45 a little lower than a central portion of

the same and a cut and erected piece 74 provkted in the

side chamber 70. Further, in a state wherein the battery

4 is accommodated fully in the accommodating case 5,

a projection 72 formed on a side wall of an upper portion

of the battery 4 contacts with and presses down an

oblique upper side portion of the second hook 73. Con-

sequently, the second hook 73 Is pivoted by a predeter-
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mined angle in the counterclockwise direction.

[0063] FIG. 9 Is a top plan view of the rear portions

of the battery 4 and the accommodating case 3 conn-

mon in the first and second embodiments, and upper

position control members 61 and 62 provided on the s

battery 4 are engaged with predetermined recessed

portions formed on the accommodating case 5, that Is,

by convex and concave engagement so that the position

of the upper portion of the battery 4 with respect to the

accommodating case 5 is controlled. Further, the to

engaging hook 52 is biased toward the battery 4 by the

torsion spring 51 fitted around a bolt 63 extending In the

side chamber 50 and is engaged with the "L" shaped

recessed portion 47 provided on the side wall of the

lower portion of the battery 4. This engagement rela- is

tionship Is similar to that in the first embodiment

described hereinalaove. The upper position control

members 61 Is fomned Integrally with the projection 48

or 72 provided on the same side.

[0084] In the present second embodiment, in order 20

to remove the battery 4 from the accommodating case

5, the lever 65 Is operated to tilt the seat 30 forwardly to

retract the seat 30 from a removing or mounting path of

the battery 4 and then the operation portion 45e of the

operation lever 45 is pushed downwardly with a hand in 25

a similar manner as in the first embodiment. Conse-

quently, as shown In FIG. 8, the operation iever 45 Is

moved straightforwardly downwardly against the spring

force of the spring 76 until an end of the first hook 71 Is

brought Into contact with an end of the second hook 73. 30

At this time, since the hook 73 is pressed from above by

the projection 72 of the battery, the first hook 71 Is

deformed leftwardly and Is further moved downwardly

while contacting with the end portion of the second hook

73 until it Is engaged with the second hook 73. Conse- 35

quently, even if the user releases the operation lever 45,

the operation lever 45 is kept as it is In the engaging

position. Accordingly, similarly as In the first embodi-

ment, the user can remove Its hand from the operation

lever. When the operation lever 45 Is pushed to the 40

engaging position, the end of the operation lever 45

presses the engaging hook 52 to cancel the engage-

ment between the engaging hook 52 and the "L" shaped

recessed portion 47 similarly as in the first embodiment.

[0065] Then, If the user grips the grip 41 with its 45

hand and raises it In order to remove the battery 4 from

the accommodating case 5, then also the projection 72

moves upwardly and releases the pressing of the sec-

ond hook 73. As a result, since the operation lever Is

moved upwardly by the force of the spring 76 for the so

operation lever 45, the second hook 73 is pivoted

together with the operation lever to a broken line posi-

tion of FIG. 7, in which it waits insertion of the battery 4.

Therefore, the hook 73 does not require specific biasing

force in its pivoting direction, and the structure is simpll- ss

fied.

[0086] Thereafter, If a battery 4 charged up is

inserted fully Into the accommodating case, then the

16

projection 72 presses the second hook 73 again so that

the second hook 73 is pivoted by a predetermined angle

in the counterclockwise direction and stops there. Then,

the state of FIG. 7 is restored. At this time, the engage-

ment relationship between the engaging hook 52 and

the *L' shaped recessed portion 47 is established, and

apparently the battery 4 Is secured to the accommodat-

ing case 5.

[0067] Subsequently, the wheel lock apparatus 100

Is described with reference to FIGS. 1 0 and 1 1 . FIG. 1

0

is a horizontal sectional view of the wheel lock appara-

tus 1 00, and FIG. 1 1 1s a sectional view taken along line

A-A of FIG. 10. The wheel lock apparatus 100 has a

function of locking and unlocking the battery 4 and the

rear wheel WR. A lock plate 110 engages, when it is in

a projecting state (state of FIG. 10), with the operation

portion 45e of the operation lever 45 to inhibit the bat-

tery 4 from being pulled out, but cancels, when it Is In a

retracted state, the engagement with the operation por-

tion 45e to allow the battery 4 to be pulled out. Mean-

while, an arcuate lock bar 120 engages, when it Is in a

projecting state (state of FIG. 10), with the rear wheel

WR to inhibit rotation of the rear wheel WR, but allows,

when It Is In a retracted state (a position indicated by ref-

erence character 120^ in FIG. 10), rotation of the rear

wheel WR. The lock plate 110 and the lock bar 120

operate in an interlocking relationship by a key opera-

tion.

[0088] A cylinder case 1 1 1 is secured to an upper

lock case 109A, and a key cylinder 112 having a cylin-

der hole (key hole) 1 12a is provided for turning motion

on the cylinder case 1 1 1 . A cam plate 1 1 3 is securely

mounted at a lower portion of the key cylinder 112. The

cam plate 113 has a latching portion 113a formed by

bending part of a periphery thereof laterally, and the

latching portion 1 13a Is held in engagement with an arm

plate 114. The arm plate 114 has an elongated hole

114a, and a pin 113b provided uprightly on the cam
plate 1 13 Is loosely fitted In the elongated hole 1 14a.

[0089] A tenninal 1 1 5 Is connected to the arm plate

1 14 through a link pin 1 15a, and an end of a wire cable

1 21 Is connected to the tenninal 1 1 5. An end of the lock

bar 120 Is connected to the other end of the wire cable

121.

[0070] A partially arcuate cam hole 1 1 6 Is formed In

a base portion of the lock plate 110, that Is, in an end

portion of the lock plate 110 opposite to the side for

engagement with the operation portion 45e, and a pin

1 1 7 projecting from a lower face of the cam plate 1 1 3 Is

held in engagement with the cam hole 116. The ami

plate 1 14 Is biased In the counterclockwise direction In

FIG. 10, that is, in a retraction direction (unlocking direc-

tion) of the lock bar 120 by a torsion spring 118 (FIG.

11) around an axis provided by the key cylinder 112.

[0071] A stopper 1 1 9 for inhibiting pivotal motion of

the ami plate 114 is supported for pivotal motion on a

lower lock case 109B by means of a pin 122. A torsion

spring 123 for biasing an end of the stopper 1 19 toward

EP1092 826A1

9



17 EP 1092 826 A1 18

the arm plate 114 and the cam plate 113 side is sup-

ported on the pin 122. The stopper 119 engages with a

groove (hereinafter described) of the ami plate 1 14 at a

predetermined position to inhibit pivotal motion of the

ami plate 1 1 4. This inhibition of pivotal motion Is can- 5

celled by an action of the cam plate 1 13. The action of

the stopper 1 19 is hereinafter descrll^ed with reference

to FIG. 16 and so forth.

[0072] FIG. 12 is a perspective view of essential

part of the vehicle body upon loclcing by the wheel lock

apparatus. Parts similar to those described with refer-

ence to FiG. 12 are denoted by the same reference

numerals in FIG. 3 and FIG. 10. Refening to FIGS. 3,

10, 1 1 and 12. If a key 130 is inserted into the cylinder

hole 11 2a of the key cylinder 1 12 and tums the key cyl-

inder 112 in its locking direction (clockwise direction in

FIG. 1 0)p then the cam plate 1 13 is pivoted, and the ami

plate 1 14 is pivoted following the movement of the cam
plate 1 1 3. Since the pin 1 1 7 of the cam plate 1 13 is held

in engagement with the cam hole 116 of the lock plate

1 1 0, the lock plate 1 10 is operated linearly by the pivotal

motion of the cam plate 113 until the lock plate 110

projects from a case 109 (an assembly of 109A and

109B). Meanwhile, the arm plate 114 pushes out the

lock bar 120 through the wire cable 121.

[0073] If the lock plate 1 1 0 extends below the oper-

ation portion 45e of the operation lever 45, downward

movement of the operation lever 45 is stopped. Accord-

ingly, in a locking state, the operation lever 45 does not

move down, and the engagement between the engag-

ing hook 52 and the "L" shaped recessed portion 47 of

the battery 4 Is not cancelled. Consequently, the battery

4 cannot be pulled out upwardly

[0074] Also the rear wheel WR is locked in an inter-

locking relationship with the locking of the battery 4. In

particular, the lock bar 120 is projected (pivoted within

the case 109) to surround the rear wheel WR from

therearound to stop rotation of the rear wheel WR. Con-

sequently, if the user stops the bicycle and locks the

rear wheel WR, then also movement of the operation

lever 45 is inhibited simultaneously, and the battery 4

cannot be removed.

[0075] If the legal key 130 (which should serve also

as a power supply key) Is inserted into the key cylinder

112 and tumed In the unlocking direction (counterclock-

wise direction in FIG. 10) in order to effect unlocking,

then the cam plate 1 13 Is pivoted in the same direction,

and also the arm plate 114 is pivoted following the

movement of the cam plate 113. Then, the lock bar 120

is retracted into the case 109 until the end thereof is

retracted to the position 120' indicated by broken lines

to unlock the rear wheel WR. Meanwhile, by the pivotal

motion of the cam plate 113, also the end of the lock

plate 1 1 0 is retracted to a position 1 1 0' Indicated by bro-

ken lines, whereupon the engagement with the opera-

tion portion 45e Is cancelled. Upon the unlocking

operation, since the cam plate 1 13 is biased by the tor-

sion spring 1 1 8, It can be operated with weak force.

[0076] It is to be noted that, since, In a locking state,

movement of the arm plate 1 14 is inhibited by the stop-

per 1 1 9, the am plate 1 14 cannot be pivoted unless the

inhibition is cancelled. Operation of the cam plate 1 13,

ami plate 114 and stopper 119 upon unlocking is

described. FIGS. 16 to 18 are rear views of essential

part of the wheel lock apparatus 100. FIG. 16 is a view

showing positions of the arm plate 1 14 and so forth in

the locking state. In this state, the end of the stopper

119 engages with an anresting groove 114b formed in

the arm plate 114 to Inhibit pivotal motion of the arm

plate 1 1 4. An end portion of the torsion spring 1 1 8 is fit-

ted in another groove 1 1 4c fonmed in the ami plate 1 14.

[0077] FIG. 1 7 Is a view illustmting a state wherein

the key cylinder is turned a little. If the cam plate 1 13 is

rotated a little (for example, 10°) in the clockwise direc-

tion in FIG. 17, then the pin 113b provided on the cam

plate 1 13 is displaced within the elongated hole 1 14a of

the arm plate 1 14 until it comes to an end portion of the

elongated hole 114a. Simultaneously, a cam face 113c

of the cam plate 1 13 is engaged with an end of the stop-

per 1 1 9, and the stopper 1 1 9 Is pivoted against the tor-

sion spring 123 until the end thereof escapes from the

an^sting groove 1 14b.

[0076] If the cam plate 1 13 is further pivoted from

the state of FIG. 17, then the end of the stopper 1 19

escapes completely from the arresting groove 114b,

and the ami plate 114 is pivoted by a great amount in

the same direction as the cam plate 1 13 by the force of

the torsion spring 118. In this manner, upon unlocking,

after the an-est of the stopper 1 1 9 is cancelled with cer-

tainty, pivotal motion of the anm plate 114 Is allowed

after a delay from the initial movement of the cam plate

113, and consequently, the operation is certain.

[0079] FIG. 18 is a view illustrating a state wherein

the ann plate 114 is pivoted by a maximum amount by

the torsion spring 1 1 8. If the toreion spring 1 1 8 acts suf-

ficiently, then the key cylinder 112 is biased in the

unlocking direction naturally only by the force of the tor-

sion spring 1 1 8 after it is tumed to a position at which

the end of the stopper 119 escapes from the amesting

groove 1 1 4b. Further, also when the frtetion Is so large

that the force of the torsion spring 1 1 8 Is not sufficiently

effective, since unlocking is performed compulsorily by

the key 130, unlocking can be performed with certainty.

[0080] As described above, in a state wherein the

wheel is unlocked, also the battery 4 is permitted to be

removed simultaneously, and consequently, only if the

operation portion 45e of the operation lever 45 Is merely

pushed down, then the engagement between the bat-

tery 4 and the accommodating case 5 is cancelled to

allow the battery 4 to be pulled out from the accommo-

dating case 5. Consequently, removing and mounting

operations of the battery 4 are very easy.

[0081] In the wheel lock apparatus 1 00 of the con-

struction described above, since the operation of the

key 130 may be a single simple operation although a

single key is used as both of a key for locking the rear
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wheel and a key for locking the battery, the operation

can be performed simply and readily. Further, since,

upon locking, projection of the lock bar 120 and projec-

tion of the lock plate 1 1 0 are perfomrted simultaneously,

the number of parts can be reduced. Besides, since a

large installation space Is not required, the wheel lock

apparatus 100 itself can be manufactured and laid out

readily. Furthermore, both of locking and unlocking

operations can be performed with certainty following

turning motion of the key 130.

[0082] The present invention having the construc-

tion described above presents such following merits as

described below because locking and unlocking of the

battery 4 and the rear wheelWR are performed simulta-

neously paralleily. in particular, when the wheel is not

locked, also the battery is not locked, and consequently,

the battery 4 can be removed from the accommodating

case 5 merely by pushing the operation lever 45 down-

wardly without a key. On the other hand, when user

leaves the vehtole body, if the user performs locking of

the wheel, then also the battery is locked simultane-

ously. Consequently, the battery cannot be removed

readily from the vehicle body. Accordingly, removing

and mounting of the battery are facilitated, and locking

can be performed effectively in practical use.

[0083] Further, since the battery applies a pressure

downwardly by its own weight and the engaging hook is

provided at a position proximate to the contacts at a

lower portion of the battery, contact Jumping by vibra-

tions of the vehicle body during running can be sup-

pressed effectively. Further, from this, the connection

between the battery 4 and the contact unit 60 can

always be stabilized.

[0084] The operation portion (operation portion

45e) of the operation lever 45 which releases the

engaging hook is positioned at the position of a hand

when the user stands, and the user can operate the

operation lever 45 in an ordinary standing posture with-

out stooping and can perform removal and mounting of

the battery in an easy posture.

[0085] Further, when the battery 4 is to be removed

from the accommodating case 5, the user can cancel

the engagement of the accommodating case 5 with the

battery 4 only by pushing the operation lever 45 down-

wardly with one hand. At this time, even if the user

releases the operation lever, the operation lever45 does

not move upwardly, and consequently, the user can grip

the grip 41 of the battery 4 slowly with the same hand

and raise and remove the battery 4 from the accommo-

dating case 5. Consequently, even if the other hand is

occupied with a luggage, an umbrella (when the

weather is rainy) or the like, the operation lever can be

operated readily with one hand.

[0086] In summary it is an object to provide a bat-

tery mounting and removing apparatus for a power-

assisted bicycle wherein a battery can be removed from

a vehtele body without using a key and besides the bat-

tery can be locked effectively in practical use. And to

make it possible for a wheel lock apparatus and a bat-

tery lock apparatus to particularly perfonm unlocking

with certainty.

To achieve this, a battery accommodating case 5 for

5 accommodating a battery 4 is mounted at a rear portion

of a seat post 23, and an operation lever45 for releasing

an engaging hook 52 which secures the battery 4 to the

accommodating case 5 and a wheel lock apparatus 100

for controlling an operation of the operation lever 45 and

10 locking a wheel are provided at a rear portion of the bat-

tery 4. When the wheel lock apparatus 1 00 Is not in a

locking state, the battery 4 can be removed from the

accommodating case 5 without a key A cam plate 113

is securely mounted on a key cylinder 1 1 2, and the cam

15 plate 113 pivots an arm plate 1 14 through a pin 1 13b.

The pivotal motion of the arm plate 114 is transmitted to

a lock bar 120 for locking a wheel through a wire 1 21 so

that the lock bar 120 is projected and retracted. The

nrration of the arm plate 1 14 is further transmitted to a

20 lock plate 110 serving as battery locking means through

a pin 117. Accordingly, the battery and the wheel are

locked and unlocked In an interiocking relationship with

each other by turning motion of the key cylinder 1 12.

25 Claims

1. A battery mounting and removing apparatus for a

power-assisted bkrycle on which a battery (4) is car-

ried, characterized in that it comprises

30

battery mounting and removing means (45, 52)

for securing and releasing said battery (4) to

and from a vehicle body (2), and

wheel locking means (100) for locking a wheel

35 (WR), and that said battery mounting and

removing means (45, 52) is disabled from

being operated when said wheel (WR) Is

locked.

40 2. A battery mounting and removing apparatus for a

power-assisted bicycle according to claim 1

,

characterized In that

said battery mounting and removing means

45 (45, 52) is formed from an engaging hook (52)

for engaging with said battery (4), and an oper-

ation lever (45) for releasing said engaging

hook (52) from said battery (4).

50 3. A battery mounting and removing apparatus for a

power-assisted bk:ycle according to claim 2,

characterized in that

said wheel locking means (100) Is capable of

55 locking said wheel (WR) using a key (1 30) and

disables said operation lever (45) from being

operated In a state wherein said wheel (WR) is

locked.
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4. A battery mounting and removing apparatus for a

power-assisted bicycle according to claim 2,

characterized in tliat

said battery (4) is canied along a seat post (23)

such that a longitudinal direction thereof is a

vertical direction, and discharge contacts of

said battery (4) are disposed at a lower portion

of said battery (4) while also said engaging

hook (52) is provided at a lower portion of said

battery (4) in the proximity of said discharge

contacts, and

said operation lever (45) includes an operation

portion (45e) at an upper portion of said battery

(4) and an operation perfomr^ed for said opera-

tion lever (45) is transmitted to said engaging

hook (52).

5. A battery mounting and removing apparatus for a

power-assisted bteycle according to claim 2,

characterized in that

said operation lever (45) Includes means (45c,

46a, 45d. 46b; 71, 73) for holding a released

state of said engaging hook (52) when said

operation lever (45) is operated In a direction in

whteh the engagement between said engaging

hook (52) and said battery (4) is cancelled and

means (45g, 48; 72) for canceHIng the held

state by a removing operation of said battery

(4) from said vehicle body (2).

6. A wheel lock apparatus for a power-assisted bicy-

cle, which is disposed near a battery (4) mounted

on a vehicle,

characterized in that

said wheel lock apparatus (100) is capable of

locking said battery (4) at a wheel lock position

(1 20') and unlocking said battery (4) at a wheel

unlock position (120*).

7. A wheel lock apparatus for a power-assisted bicycle

according to claim 6, characterized in that said

wheel lock apparatus (100) comprises:

a key cylinder (112);

a lock bar which projects from a housing (109)

of said wheel lock apparatus (1 00) by turning of

said key cylinder (1 1 2) to a lock position, to lock

a wheel (WR); and

a lock plate (110) whteh projects from said

housing (109) in the direction of said battery (4)

by turning of said key cylinder (112) to the lock

position, to prohibit the unlocking of said bat-

tery (4).

8. A wheel lock apparatus for a power-assisted bteycle

22

according to claim 7, characterized in that said

wheel lock apparatus (100) comprises:

plate means (1 13, 1 14, 115) turnable integrally

5 with said key cylinder (1 1 2); and

a lock plate (110) connected to said plate

means(113, 114, 115);

wherein said lock plate (1 1 0) Is moved In/from

said lock plate when said key cylinder (112) Is

10 tumed to a lock/unlock position.

9. A wheel-lock apparatus for a power-assisted bicy-

cle according to claim 8, characterized in that said

plate means (1 13, 1 14, 1 15) comprises:

15

a cam plate (113) turnable integrally with said

key cylinder (112);

a first link plate (114) turnable In Interiocking

with the rotation of said cam plate (113); and

20 a second link plate (1 15), with one end thereof

linked with said first link plate (114) and the

other end thereof connected to a wire cable

(121) for driving said lock bar (120).

25 10. A wheel lock apparatus for a power-assisted bicycle

according to claim 9, characterized in that said cam
plate (113) is provided with means connected, to

said k)ck plate (110).

30 1 1 . A wheel lock apparatus for a power-assisted bicycle

according to claim 7, characterized in that said

wheel \ock apparatus (100) comprises:

means (1 1 3, 1 1 4, 1 1 5, 1 21 ) for connecting said

35 key cylinder (1 12) to said lock bar (120), said

means (113, 114, 115, 121) being configured

to transmit the rotation of said key cylinder

(112) in one direction by the key operation to

said lock bar (120), thereby retracting said lock

40 bar (120).

12. A wheel lock apparatus fora power-assisted bicycle

according to claim 11, characterized in that said

wheel lock apparatus (100) comprises:

45

spring means (118) for biasing said lock bar

(120) in the direction of retracting said lock bar

(120).

so 13. A wheel lock apparatus for a power-assisted bicycle

according to claim 11, characterized in that said

connection means (113, 114, 115, 121) transm'rts

turning motion in the other direction of said key cyl-

inder (112) to project said lock bar (120).

55

14. A wheel lock apparatus for a power-assisted bicycle

according to any one of claims 1 1 to 1 3, character-

ized in that it comprises

12
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a lock plate (110) for Inhibiting mounting and

removal of a battery (4), which serves as a driv-

ing source of said electric motor (M), onto and

from said bicycle, and

interlocking means (1 1 6, 1 1 7) for causing said s

lock plate (1 1 0} to project in response to pro-

jection of said lock bar (1 20) to inhibit mounting

and removal of said battery (4) and causing

said lock plate (110) to be retracted in

response to retraction of said lock bar (120) to io

cancel the inhibition of mounting and removal

of said battery (4).

13
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FIG, 1
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FIG. 3
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FIG. 7
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FIG. 8
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FIG. 9
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FIG. 14
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FIG. 16
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